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This application is related by subject matter in 
Applicant's copending application No.91 301808.1. 

This\fmentipn 'ireiales to an apparatus for apply; 
ing a plurality of surgical fasteners to body tissue and 
more particularty to a apparatus for simiJ|taheously s 
applying a plurality of two part bioabsorbable surgical 
l^s^ n ers^ . 

Surglpal fastener applicator apparatus in which 
siuigic^l festeners are siny 

tissue are taoym. Typically, these devices include a 10 
fastener holder position 

b© fastened and an anvirparallei to ^e fastener hojder 
positioned on the other side of the tissue. Typlcaily^ 
means is provided for translating the fastener 
holder and the anvil- toward one another to clamp the is 
feue between them. Means is also prov 
ing the fasteners from the fastener holder so that the 
ends of the fastener pass through the tissue ^rid 
form finished^ 

anyil ^semWy, thereby Producing an array of finished 20 
fasteners In the tissue; 

Also in lise are ins 
fasteners having a fastener portion and a retainer por- 
tion. The ^ barbed 
prongs for penetrating body tissue and engaging cor- 25 
■t^vqM^^n\t}gs: in the retainer portion: Ohc^ 
engag^ ^ retainer are locked 

Such two-part fasteners are usually corh 
structedfo^ 

: : ,n ^^ on " se are apparatus in which the fas^ ■ "'. 30 
^n : ? r h 0 Wer and anvil are removably mounted in or on 
an actuatorf^ actuating th e cartridge 

The apparatus can be disposed of after a single use 
or it can be reused for another surgical fastening pro- 
cedure cleaning, sterilizing and reloading with a 35 
fresh cartridge. Also in use are fully disposable surgi- 
cal instruments m 

preassembled ready for use and disposed of after 
only a single use. 
UJS. Patert 
fesiener app 
teners laterally through hbliow 
the thorax, trachea, stomach; Uterus or intestines. 
The cartrkJge includes an alignment pin which 
achieves arid mainteihs proper relative positioning of 45 
the fastener holder and anvil components thereof; 
WhM i t is 

positioned in su^ 

surface tf^ holder and the anvil assembly. so 

Theclamtfri^ 

thetissue is sufficient to provide effective hemostasis 
^dngtWoiirie^ 

ment, receive substantially parallel rows df fasteners 
on either side of ah incision formed by a ti^ue cutting 55 
knife ^hi^ In the holder; The 

deploymentofthe^ 

to. immediately follow the insertion of the fasteners: 


U.S. Patent No. 4,819,853 (Green) discloses a 
surgical fastener applicator which includes tissue 
gripping elements provided along the sides of a knife 
slot to prevent body tissue from pulling away from the 
fasteners after the latter place and 

the incision is made. Thereafter, damping pressure is 
released.... 

U.S. Patent No; 4;881i545 (Isaacs et at) disK 
closes a surgical faistener cartridge pbss^ihg ah 
^Proved body cutting knife assembly. The knife ele^ 
ment of the assembly is held in permanent locking 
engagement with a kriife holder. 

0 & Patent No: 4, W,b44 (Green) djsclbses a ", 
fastener applying apparatus including means for pre- 
venting all of the ^ fasteners ^rri reaching peak 
matiori force at the ; same time in order to reduce the 
maximum force required to operate the apparatus. 

US. ;.F«PI!y^^^<^\(Q^ et al;) dis- 
closes an articulated surgirai fastener applying 

which Is 

°^ e f ^h e <^ntertine of movement surgical 
fasteners. The dnye fpite is proxim^iy directed, ^ Le. 
it is a pulling force transmitted by a tensioned cable : 
mechanism rather than by a drive rod; - 

While the prior art instruments; such as those 
mentioned afeoye, ^h^ needs of ttie 

medicaJ community by providing surgeons with quick 
and s^ple means to make and/or seal incisions in 
body tissue, improyerronte are nevertheless desir- 
ab[e - ^ 

ute ^ s : | t Js iniportent not to cause damage to fetal tis- 
sue. The chance of such damage occurring Is greatly 
reduced by having a dosely controlled gap spacing 
betWeeti the fastener ca^ anvil assem- 

b| y- N a n?w gap cle^nce is preferred i 
mfee the PQ^ibflijYp^^^ 
gap while tiie apparatus is open; H 
apparatus is fired and opened to^ 
sue, a wide gap clearance is preferred to facilitate 
easy removal of the bc^y tissue from the gap. 
An apf^ 

plurality of surgical fasten^ 
hy gripping 

means and fastener closure means, applying the fas-* 
tenere to ^e^ ^ 

The appai^s Indudes means for pivotally biasing 
le?{Sftoh^ 

tenerciosiTO means towa^ 
separation of the body^ 

ing means and fastener closure means, the pivotal 
biasjngmeans being pjwi^ble 
have been closed. : 

In a preferred enft^ are simf 

ultaneously applied. The apparatus generally con* 
prises a body, fastener closure means at one end 
portion jof the body, and a fastener holder mounted 
relative to the fastener closure means. The fastener 
d^ure means, such as an anvil , and the fastener hoi- 
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der are biased toward an initial spaced position for 
receiving and contacting body tissue positioned be- 
tween them. The apparatus includes releasable 
means for moving the fastener holder and/or the fas- 
tener closure means toward each other, and means 5 
for applying a drive force to one or more fastener 
P^ heR ? so as to dnve th e fasteners int0 the closure 
means. . • 

Also included are tissue release means for pivot- 
ally biasing at least one of said fastener holding 10 
means and fastener dosure means ^ toward a position 
whereby the space between them generally exceeds 
**> sjpace asswiated w|th the initial position, the ti4 
sue release means being operable only after the drive 
force has been applied. 1S 

More particularly, the tissue release means 
^Md& first mearefo^ 

an PPened position; : se^dm.eans.Tcr;iniHa^iy.'res^ ; ' 

»« Wasing force of said fir^ means uritif me sec- 20 
ond means moves to a released condition; and third 
means for releasing said second means in response 
to both application of drive force along axial drive 
means and release of the reieasable means for mov- 
ing the fastener holderaiid/bifa^ 
', toward each other 

The first means comprises a wire spring 
assocbted with the body of the apparatus, thewire 
spring haying a proxhiaj portion which is fixed to the 
tete ^ and a movable distal portion which 30 
contacts a boss projertng laterally from the fastener 
holder means. the wire spring exerting a biasing force 
on said boss. ' 

The second means comprises a leaf member, 
sucn 88 a leaf spring, associated with the body of the 35 
apparatus and having a distal portion for contacting 
me base of the fastener holder. The leaf member ^per- 
mits iongitudlnaimofipn of ^thefa^er holder mesris 
whBepiBvehBng prvob'hg ft 

B? leaf spring applies a biasing force of such 4o 
^ n ^e and direction s^^^^ biasing 
force of said first means; 'V;:,: 

; The mird means comprises an elongated flexible 
sihp, preferably fabrirated from a polymeric material; 
wh^feslidaNyrrwv^ — 
wherein the elongated member prevents the leaf 
spring fipm moving to its; released condition, to a 
Proximal position wherein the leaf spring is released 
and to movetotts released condition. The elon- 
gated member also has a longitudinally extending so 

The axial drive means of tt^ 

barring a depending memberfor engaging 
'JHSS ** * e fl ex|ble strip, the thrust bar being ton- 
eJfWhaJly movable from an initial prbxttai posrton 55 ' 
wherein me depending member is not in engagement 
with the slot, to a distal position wherein the depends 
Ino member enoades the slot, and the thmsthsr hainn 


returnable to a final proximal position wherein the 
depending member moves the flexible strip to its 
P!? x]maS position for releasing the leaf spring. The 
depending member of the thrust bar preferably has a 
camming surfare for contacting the proximal edge of 
the flexible strip. The axial drive means can be offset 
from the axial cehterline of movement of the fastener 
pushing means: 

Preferred embodiments of the invention are des- 
cribed hereinbelow with reference to the drawinqs 
wherein: : : •...•.:.-....?»•. 

Fig. 1 is a perspective view of the fastener apply; 

'HQ apparatus of the presert : 

Fi9 : 2 fe a Perspective cut-away view of the 

apparatus of the present invention; 

f$ s : 3 ' 4 ' 5 < and 6 are exploded perspective 

views of the fastener applying mechanism of the 
apparatus; 

Fig. 3A is a perepective view showing the wire 
®P rin 9dfthe ^ preserrt iwehtibh. 
Fig. 7 is a perspective view of the retainer support 
arm of the apparatus; 

Fig. 8 fe a perspective view of the retainer mount- 
ing strip of the apparatus; 

R ?- 9 fe an enlarged perspective view of a two 
part surgical fastener which can be applied to 
body tissue by means of the apparatus of the pre- 
sent invention; .. 

: Figs. 10, 11. 12 and 13 are elevatiorial ^ 
Bally (ajt-away, sequerttially illustrating:m 
tener application with the apparatus of the 
..invention; 

: f ; M [1?:. are cn^sectional views of the 
fastener cartridge and anvil assembly, illustrating 
the ?P eratk) n of the apparatus in prefn-ed and 
fi red conditions, respectively; and 

* 1 5 is 2" elevaaohal cut-away view of the fas- 
fe h er 

'. apparatus has been fir^. ; : 

Referring initially to Figs. 1 to 4. left and r^ht body 

housing the actuating mechanism of the invention and 
also provides means for allowing the user to hold the 
instrument Each body portion has a handle portion. 
* 1 and 21 for the left and r^ht body portions respect- 
^ and a longitudinally or axially extending portion 
12 and 22. respe<^ely. The ^ portions also each 
have internal struts 23 which include recessed por- 
tions 23a associated with the internal: wall siirface of 
me handle. The struts provide added strength arid 
support t>ie recessed p^pns 23a receive arid Hold 
|" e ^e e^rjsiori 50 in a fixed position. Aperture 25 
'n tiie right ly portion and a cwre " 
in me left body portion receive trigger pivot pin 140 
shown in Fig; 3; Recessed portions 24 and 14 of me 
rightandleft body portions fro^ a slotfor receiving the 
pivot arm 151 of safety cateh 150. 

Roifarrirvi tn Pt<i 3 loft firamo ftri fc an afnnnatoA 
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member having an laxity ^e^ih^ iongitutf rial pop? 
tion 63; a proximal portion 61 which is inclined from 
the longitudinal portion ajnicj which defines aperttire 62 
for receiving trigger piyot pin 140; a U-shaped distal 
portion 64 having a d^ 

aperture 64c for receiving shoulder rivet 70, and aper- 
tures 64d for receiving rivets ^ 
retainer touting :^(^;Flsr^ and notch 65 for 
engaging one of the detents 21 1 of the spring retainer 
; 210. 

Referring to Fig; 3A, thejeft frame 60 also has a 
fulcrum button 66 prdjepting outwardly from the side 
thereof. A biasing wire spring. 67v which Is preferably 
a resnient metal pod, ; ^ 
ofthefulcmm button 66. Relatively 
bee 66b helps to retain the spring 67, The proximal 
end 67b of the biasing wire spring is fixed to the left 
frame, preferably ;^;be^ 
6? to prevent s^ 
distal end 67a of ^e -spring ^ 
is petitioned o^ of the 

fastener holding ca^dge 460; Boss 305 projects 
through slot 69 of the left frame. The wire spring 67 
exerts a downward biasing force oh boss 305 in the 
dir^tion shown by arrow A. The biasing force urges 
the Msteher holding 

position. Tjie biasing for^ of wire spring 67 opposes 
the biasing force of leaf spring ^ but 
itisnptsu^cie 

force. Therefore, the biasing force of wire spring 67 

becomes effectual pniy after leaf spring 220 is 

released, as explained feeicw; AVhen th 

der is released into tte bp^ 

ment is fired* it will separate from body tissue quickly. 

While the wire spring 67, W 
boss 305 are illustrated in association with the left 
frame 60, it is also within the of the present 
invention to provide such features on the right frame 
30 g)s an ^ alternative or in addition to 

Referring now^to 
gated m 

nal portion 33 ■ a proximal portion 31 
from the lohgitudin^ p^ 

aperture 32 for receMng trigger pivot pin 140; a U- 
shaped distal portion 34 ha^ 
proximal leg 34b; aperture 

rivet 70, and apertures 34d for receiving rivets 250fbr 
mounting to the retainer housing 240 as shown in Fig. 
6; and notch 35 for engaging one of the detents 211 
of the spring retainer 21 0 ^s si^n in Fig. 4. 
Additionally; right 

frame extension 50 such th aperture 32 

In common^ 

51 on its distal edge for ia<^mj^ arm 
151 of safisty lat* 150. J 

Referring now to Rg. 6,^ (eft and right frames 60 
and 30, respectively, are mounted in a parallel spaced 
apiart relationship toea^ 


portions defirie the U-shaped distal end of the ihsftru- 
merit The mutually facing surfaces of the distal por- 
|icms of the frames are flat thus eliminating 
intermediate components and facilitating improved 
: : epmppnent alignment and minimizing dimieriisiohaa : 
tojerance variations. This is in contrast to prior art 
{r^truments in which similarly shaped distal plato 
possessed inward indentations or jogs to demarcate 
the distal leg which supported an anvil a^ of 

T? lesser width than the fastener holder. In the prior art 
instruments (see e.g. U.S. Patent No. 4,665,916) 
; alignment of fastener components and body t^ 
was provided by a longitudinally mounted alignment 
pin which pi^d the ^ tissue bein^ fastened In 

is the present invention alignment is fadjitoted by the 
provision of doser tolerances between tte flat inner 
sides of the frames and the fastener holder; by spacer 

ty/een the ends of proximal legs 64b and 34b; and 

frames which ensures that the fames v^ii neiiher 
deform nor fatigue during use. Preferatrty - the femes 
are constructed from stainless steel having a thick- 
ness of at least 0.07 inches and prefers fffi&inm.. 

25 0i07 to 0.08 inch^ 
■ are hereby ; main^^ alighm^ 
fastener holder with the anvil. 

!0 Pgs. 2, 3, a^nd 4, spacer pin TO e^nfe laterally 
between the proximal legsf Mb and 34b of ^e iett and 

3°: '■'■-^9%*^^ 71 are re 

a pertures 64c and 34c, Spacer pin 70 spaces the left 

ance and serves as : : a guide for the fastener holding 
. .""cartridge. " 

35 ^^^^'R^Wnjg.to Figs. 2 and 3 9 aerator 80 iserves as 
part of the fastener cartridge actuation means, i.e. it 
is an approximating means to move the fastener 
cartridge from a proximal open position sudl that 
body tissue c^a 

40 : ^een ihe fastener 
into a dis^ 

tissue clamped beh^ 

mounted to the left and i^ht body portions 10 and 
7^Mib^Ma pin ^0 dfej^ed throiig 
Aperture 82 receives pin 90 for mounting I 
1ip;5^3to 

gitudinaj central slot 84; Thumb rest 85 is at the 
pro^hrkai end. 

:&>::■::;. :. ':Z&Y&'^^i® is an elongated member defining 
ibngibidihal <^rifral slot 111^ Lever 
mounted within slot 84 of the actuator by means of pin 
90 disposed through apetore 8^ wasfe 

55 

foriked endwifr 

In Fig. .3, Central slot 132 extends longjtodih^iY along 
the unctereide of to ^ger 130; Side slote 133 are 
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provided for engaging the snap prongs 154 of the 
safety catch 150. Central slot 132 is provided in trigger 
130 for receiving trigger insert 120, which is mounted 
therein. Trigger insert 120 ha$ an aperture 121 which 
is aligned with the curved hook-Ike members 13! 5 
such that triggar pivot pin 140 is received theret- 
hrough. Trigger insert 120 has^^ 
1 22 for contacting the proximal end of iever rod 1 1 6; 

Referring once again to Figs. 3 and 4; trigger pivot 
pin 140 is trari^verseiy rnouhted with ieift arid right 10 
ends fixed respectively in apertures 25 in the interior 
surfec^ c^ the left and rfcht ^ibrts 1 0 and 50^ arid V' 
is disposed I- resjjMCHvely through aper^res 62, 121 
and 32, of the left frame, trigger insert and right frame. . 

R^^rig to figs. ^ j 5 
elongated member with longitudinal central slot 161. 
Cap 170 is mwntedpnthe proximal end of 'clamp 160 

JBft#W#. slot 1 6^f pf tfiie <^€mip to perrnit p^sage 
merethrough or lever lib. Cap 1 70 preferably a 20 
sloped proximai surrace 172 for being wntected t^: 
the forked end 83 of the activator. Clamp 160 has a 
transversely extending aperture 162 for reccing 
clamp pin 90. "• 

Thrust b^ 180 is an elbrigated 25 
slidaWernc^nted 

bar 180 has a jongitudina! slot 181 ttr^ 
ctemp ^ 183 isfor con- 

tacting the distal end of jiever 

fcr contacting the cam assembly discussed below and 30 
is preferably indiried to racHirate camming action be- 
tween it and link 340^ Thrust bar 1 80 fe^ a disfellf firc^ 
jecfirig post i 82 for mounting a washer 1 90 arid coiled 
spring 200. Downwardly projecting member 185 con- 
tacts and engages the retainer strip 500 as explained 35 
m^ fully below. We bbto^ 

preferably inclined to facilitate camming action b*- 
tween it and the pfo>cimal edge of retainer strip 500. 

Spring retainer 210 fe 
jng longitudinally extending detents 21 1 l^r engaging 40 
slots 65 and 35 in the left and right frames; The 
proximal end 212 serves as a bacfcstopfor ^ 
such that spring ^ 20X) biases me slidable thmst bar 180 
Intheprocdrrai 

portfcn 213 for r^ ^ 
Retainer pin 231 extends trari^e^ 

in cwrwponding apertures in the body porto^ 

d f^fer^ Qf the present invention is the use 
of a stidable retainer strip 500, shown ^ 60 
Ffgi 4. Retainer strip 500 is mounted vyithin s|pt ?14 
of me spring retainer block 21 0, ami is sKdabiy ^mo^- ■ 
aWe in the terigitudinal direction. Retainer stripSOOisi 
F^ralty 

: L as pd •5^; 
possesses a longitudinally extending aperture 501 in 
proxM^ tp its protfmal end. When the iri^mept is 
in its initial, prefired position, the distal end of the 


retainer strip 500 extends beyond the distal end of the 
: slot 214 and retains proximal end 221 of leaf spring 
220 by forming a shelf upon which proximal end 221 
presses. See e.g., pig. 10. When retainer sfrip SQO is 
moved proximally its distal end is withdrawn from sup^ 
: port qf fjrbximal end : 221, thereby releasing the leaf 
spring 220. This will be discussed in greater dete 

Referring additionally to Fi^ 5 and 6, the fas- 
tener bolder^ 
; bly which inducJes several unique features; 

trie cam assembly* wriic^ rioused within the 
^kperholdey 460, is a npn-tdrfluihg force diverter 
comprising an assembly of links and a cam plate 
which converts the off-centered axial driVS fprc0 t6 a 
balanced linear drive force uniformly distributed 
across meproxinT^lend^ 
V^ such m^ cpriversiori, the 

need to proyide an of^nter^ directly to 

the knife assembly is avoided!; Such last mentioned 
force application method would result in unbalanced 
force and unwanted torque which would pivot and jam 
the knife and fastener pushers. Moreover, in the pre- 
sent invention, force transmissions and conversions 
are provided . through com^ v 
fac3itat|ng definit^^ 

and cpnyersion. Furthermore, tension cables or the 
J^? 

R e ferring to Fig. 5* the cam assembly includes 
curved jink 340 having a distal end pivbtally mounted 
in socket 331 in the fastener rarWdge 3^ by means 

M 37 9 disposed through ape^rie $41. The 
P^*'™ 31 end of-Rnk-340 is pivotaily attached by a pin 
360 to one end of an intermediate link 350. The other 
end of the intermediate link 350 is pivotaily attached 
by a pin 360 to cam bar 380. C^ifri bar 380 has a flat 
distal camming surface 381, a rear projection 382 with 
aperture 383 fpr receiving a pivot pin: 3$p; arid upper ; 
and lower bpjts 38^ arid 385 which p^ect into arid 

: ride a^ 

^e r^ht and left side plates. TTie flat distal camming 
surface 361 of me cam bar the 
proximal surface 421a of the back of the blade charv- 
nel420. 

The movement of the cam bar has a Viktor cb^ 
pbnerit iirieariy ^ 
ffie fastener^ 

nel 420, Unaligned components of motion are not 
transmited channel 420: be^ 

cam bar's qlstaj surface 381 remains in a perpendicu-' 
j^rbrje 

tf'tt®. fastener pushers 410 and blade channel 420; 
and because the camming surface 381 is slidable 
relative to proximai surface 421a: 

R^rringL oncOgaln to Fig. 5, the knife blade 
assembly also housed within the fastener holder 460, - 
includes blade channel 420, leaf spring 390, blade 
holder 430. and knife blade 440. 
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Blade channel 420 has two parallel dovetail 
shaped portions 424 projecting distally from a back 
portion 421. The dovetail portions define apertures 

422 for engaging projections 432 of the blade holder 
430. Together, dovetail portions 424 define a channel s 

423 in which leaf spring 390 is located; The back pop. 
tipP 4?1 has a proximal suifece 4ila for contacting 
the distal camming surface 381 of the cam bar, and a 
distal surface 421b which is contacted by ^ 

390. 

• • .. ... 10 
Curved leaf spring 390 is located between the ". 
blade holder 430 and ^ 
are retained by ihv^ 
carWdge c^p 320. Spri 

face 421 b of the back \aMB.btotiB-'^ma'-4^ is 
thereby biasing the blade channel 420 proximally. 
The distal end of blade holder 430 has a slot 431 
mounting a 

sides of the blade holder are mounting fixtures 
re<^iv^ into apertures ^ blade channel, io 

Knife blade 440 has a sh 
cutting body tissue. TTie proxima 
430 shown In Fig. 5 is mounted in slot 431 of the blade 
■ : - ' holder;' , 

Referring once again to Fig. 5, cartridge pushers is 
410 are substantially fl^ pointing 
f?9?!*! !l ^ pi^e^ns 41 1 for pushing the fasteners 
^rpughslote ^ 

^ngag^ent with^t^ retainers 280 in the 

v - a"!^;:?^ pusher pos- 36 

s ® s s®s an interference means/ such as one or more 
detents4l2,w^ 

in which the pusher slides. (See Fig. 15.) These 
detente advantageously prevent the pu^^ from ret- 35 
racting once they have been moved to their most dis- 
tal position, thereby preventing the fasteners from 
migrating or deflecting back into slots 332; Such 
^ration or defection, if unimpeded, may result in 
■ no ^ngagement of the correspond- 40 

jng ^iner. The pro^n^\edges4^3are contacted by 
su ^ c ^ ^ of ^e blade holder such Mt when the ■ 
bladeh^ mo^d dls^ly^^ the 

^fte^og to Fig. 6, fastener holder 460 also com- 45 
prises cartridge member 330 having a plurality of fas^ 
fen^ $Ipte 332, a Icnrfe slot 333, a rear slot 334 
9?rough which the distal end 184 of the thrust bar 
en^, and pocket 331 tor retaining distal encl 341 of 
*e ^r^d link. Elongated slot ^ r^ive pin 260 50 
and allows the fastener hoti^^^^ 

longitudinally movable with respect to the anvil 
assembly support arni^O, 60^ 
which is mounted between the anvil ^embly su 
arni240 and the fastener; holder 460, ekerts a iongitu- 55 
dinal biasing force to maintain the fastener 
in a proximal position. This biasing force Is overcome 
when the instrument is actuated by pressing lever 80. 


The fastener holder 460 therefore exhibits a linear or 
longitudinal motion and a pivotal motion with respect 
to the anvil assembly support arm 240. Pivotal biasing 
forces are exerted upon the fastener holding cartridge 
lM bywire s^ng 67 and leaf spring 220, as exp- 
lained infta, 

jt should be npted that the iriitfai c^guratibh of 
: Jaws of the ^ apparatus is such Aat the tissue con^ 
tacbng surface of the fa hdder:466 te biased by 
:^1&$$$M9:. to a generally parallel spaced apart 
relation to the tissue contacting surface of the .anvil 
J 3™;2^0. The predetermined clearance or gap space 
between the two Surfaces allows body tissue, sisdh as 
f Jterin ^ w a |! tis ?ue, to be positioned within the gap 
space. The leaf spring ^maintains a biasing force 
to keep M contact 
with the body tissue, thereby reducing the possibility 

Gartridgecap 32b, : which is mounted to cartridge 
:^^r inyyiaifidly; pi^ec^gi stote^ 32i ter retalnihg 
■ the ends of the leaf sp^ 

Left and right side plates 300 and 290 respect- 
fvel Y each have two inclined slots (301 and 302 in side 
plate 300; 291 and 292 W 

bolts 384 and 385, which are stable received 
,^ttereh..Safd slots are defined by guide surfaces 
(?P 1 ???? l v 2 ?1 a ' v?:??^ ^P^^ely) which contact 

ffi® 10? ^spps®^ ^^through andf restrain the % 
movementoftheboltstoapre 
The width of the slots M1^ 302^291 and 292 cicely 
^ rnatc^ 

™^ 

bol^. sjpte 3Q4 and p j n 
260; which prvotallymqpnts the fastener holder 460 to 
the frame. Slots 303 and 293 receive bosses 36 of the 
inner sides of the respective frames. Pins 31 0 are dis^ 
posed respectively through apertures in tlie left side 
plate 300; the cartridge cap 320, the cartridge 330, 
and tfe \- :XT 

B"? ? nv, l ^ernbiy ^ retiaineir support 

am ^0, anvil bib^ ^6 ( reta 
and 1^ Arm 240 is mounted between the 

distal arms 64a and 34a of the frames by means of 
Pin? 250 disp corresponding apertures 

241 in the arm 240, and apertures 64d and 34d ln the 
242 in the ami repeiy^s cartridge 
pivot pin 260; In other ^embodiments, the anwl assem- 
bly (»n inplude a means for replacing retainers (for 
example in reusable^relo insbrume^to)^ or 

crimpii^ means (for 

Referring addibonally now to Fig. 9, two-part 
bk>ate<^^ 

!n ^" a ° rt generally comprise a fastener pbrtibri 450 
havirig a Mc^M 45i;and ppigs;4^^ 

are initially 

looted In slots ^ 332 of the carWdge. When the 
members 41 0 are dtsta|ly moved; the fingeMite pro^ 
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jections 41 1 each contact the backspan 451 of a fas- 
tener 450, thereby moving ft through arid but of its res- 
pective slot 332. the retainer: portion 280 of the 
two-part fastener cwnp>iies a base 283 with colum- 
nar members 282 having apertures 281 for receiving s 
the, barbed prongs 452 of the fastener. Once 
engaged, the fastener and the retainer lock together, 
hence the desirability of constructing mem of bioab- 
sorbable material such as polyglycolldei poiylactide 
PT copolymers there#fojrsutu^ ft 

Referring again to Fig; 6 and additionally to Figs; 
7 and 8, retainers 280 '^^e^YWiMm'qn 
retainer mounting strips 270 in arm member 240 such 
that each retainer is aligned with a corresponding fas- 
tener portion in the respective fastener slots 332 is 
Mounting strip 270 includes a plurality of mounting 
P0Sts271 each of which frictionally engages arespe* 
tive aperture 281 of ttie retainer. Mounting strip 270 
also includes; projections 273 which ride in a corre- 
sponding slot in retainer support arm 240, and which 20 
serve as a limHer to prevent lateral siidinf of me 
mounting strip. Hook-shaped catches 272 snap into 
windows 243 of the retainer support arm 246:thereby 
preventing the i^inermbuhtihg ^ strips (270 fromtirbpV 
ping iout of the support arm 24o:M6untinf s^270is is 
thus adapted to be loaded with ;retaihers ^ prior to its 
TOP*?S*»n into i retainer support ■rm'mfhlcBSe^' '" 
:W#&&*fo<9 feature of mounting ship 270 is 
: ' pa ™ cuten V advantageous because the retainers are 

smart, e.g if about 6i inches in iengtti, 30 
and are therefore difficult to .nahS^M^ri^ratrip; 
H f** retainers to t y WwlffiMmiffl8jjffi 
onto mounting posts 271 and then the . entire rnoulrted 
assembly is easily snapped into retainer support arm 
mounting fresh retainers, -and : repositioning within 35 
retainer support arm 240. 

Preferably, at least two rows of retainers 280 are 
mounted in arm 240, The rows are separated by ah 
anvil bjock400 which provides a means for contacting 
body tissue and providing a backstop surface for the 40 
cuttng edge 441 of the knife. When tiieterbed prongs" 
452 enter the top of the column membera i82; the 
posts 271 are pushed out of the opposite end of the 
?perture 281 by the mmiilji;mr.mZffiffi&v. 
dl8en 9 a 9 e »»«*l^miW*^i from the anvil 45 
Va8semWy.;; v ; " • 

| Referring to Figs. 10 to 13, the instrument is inl- 
ply W me open and unfired comiition Olusta^ed in 
W ?9* *» the initial condition of the instrument, 
^^tnp 500 is located in slot 214 of me ^ng : 50 
r^Iner blpck2ip. The distal end of the retainer strip 
500 extends beyond I the dlstd end^ 
P^*?™~ s °as to retain proximal end 221 of spring 
220. The proximal end of the ^ retainer sip 5 06 
eJdwkts beyond the proximal end of slot 214 to permit ss 
member 185 of the thrust bar to contact the retainer 
P*ip5p0^ aperture 501 when me instr* 

menttefired. ForuselnsuiBicaloperattonstheinstri 


ment is positioned by the surgeon such that the body. 
t'ssuetP befesteiiedis located iri the U,shaped distal 
portion between the jaws of the instrument, i.e. in the 
9 a P P^eii the fastener holder 460 ' and fife anyii 
assembly. Leaf spring 220 biases the fastener holder 
to an initial position whereby tiie fastener holder is in 
parallel spaced apart relation to the anvil assembly 
The gap between them is of prede1ermined : 'spacing'.^ 
?°>^ 

upon. Extraneous tissue is excluded because^ fasV-: 
^ n >t n °W e r 460 fe biased so as to maintain contact 
with the body tissue, thereby leaving 1 no 1 S room in ■ ' 
. , the gap for extraneous tissue;"' • 

The surgeon then actuates me instrument by 
pivoting actuator or approximating lever 80 down (I e 
clockwise as shown) from the position shown in Fig: 
ip to the position shown in Fjg; 11. Bythis inovemerit; 
the fastener holder 460 will move distaliy to a closed 
positton wherein it contacis the body tissue (riot 
shown) to secure the body tissue in a fixed position. 
Moving the actuator lever 80 down ^oiiniiw^ 
: P 1 ?" 1 ? 1 forward and aligns lever 1 10 along the lorn 
gitudinal axis of the instrument The <-*^-ert«i^ 
clamp 160 contacts the fastener cartridge 460 and 
moves it linearly from me initial position to a dosed 
. PPSiBpn. Itshould be noted mat uhta lever 110 is aiig? 
ned, the fasteners cannot be fired. 

The instrument at this i point is in the 1 condition : i 
fllustrated by Figs. 11 and 14, The next step for the ^ 
surgeon is to release the safety catch 150 by pivdtihg 
it down (counter-clockwise as shown), thereby putting 
me instrument in a "ready to fire" condition: 

To fire the instrument the surgeon pivots the 
trigger lever 130 (counter-cldckwise as shown) by 

manual application ofa proximally directed force. This 
movement in turn, pivots trigger insert 120 and coh- 
verts the proximally directed force to a distaliy direct 
ted force such mat portion 122 moves lever 1 10 
*?W Lpver 110 pushes the thrust bar 180 distaliy; 
and thrust bar 180 presses on link 340. This rnotion^ 

has- a path of movement defined hy slote 29t 2^ 

determined- direction. .• 

Referring to Fig. 1 1 , it can be seen that when the 
instrument is being fired member 185 of the thrust bar 
moves distaliy. The sloped bottom edge.of member 
185 allows it to contact the proximal end of the 
retainer strip 500 and by a iming action, te rhbve 
it as|de. 

The blade channel 420 is moved forward by the 
cam bar 380 and surface 433 pushes me fastener 
pushers distaliy, thereby driving the fasteners out of 
*? slots, and into me retainers. Detents 412 on the 
fastener pushers^ 

335 of their respective slots in cartridge 330. Thisfrie- 
tional engagement preverife the fastener pushers 
from returnirtd to their wbximal obsition after theV 
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have been moved to their distal position. Knife blade 
440 is moved distally through slot 333 thereby cutting 
any body tissue 470 (shown in Fig. 15) between the 
knife and the ar^ the knife edge 441 

impinges. The instnjmenttHereby creates an incision s 
into t^ytiss^ a row of fasteners 

■ on each side. •:, 

ing engagement with 5ots 133 of the trigger and 
thereby prevent inadyerteht firing of an unloaded jo 
• instrument <■::•-.:«■■■■ ^ ^ >■■, ,y ' . 

: jn^^ent is hpW In the fired petition iilu^ 
tratedbyFigs.12andi5.: 

As can be se^ te 
fuliy fired, member 185 has moved to its most distal is 
position and has engaged 
strip. ' 

Referring ^ 

instrument arid release thei; body tissue^ the su^eoh 
piyqts the;acfe^ 20 
Mf^^or |^je^d 

knife assembly being biased proximaiiy ^ spring ' 
39 P» retracts Into the fastener holder 460. The fas- 
tener holder 460 moves back to 

?™ st ^ar '^8? and damip 160 return to their 25 
proximaf position be 
spnng 200. 

Member 1 85 of the thrust bar pulls the retainer 
S ^P ?Qp Proxi^ 

^Icrfl^fspring^p^ ; 3Q 

hp longer exert a biasingi force oh the fastener 
^^ge460,;U^ ! 
spring 67, sb^ 
come the biasing force of ^ 

leaf spring 220 is released as described above, the 35 

biasin9 force of wire s P rf ng 67 quickly pivots the fas- 
tener<^rtridge460intoaful!^ 

gap space between the fastener holder 460 and the 
anvil assembly support arm 240 is greater in the fully 
opened final position than the gap ^ace in the initial 40 
P^ fi ^j P^^ 0 ^: 'This feature allows easy release of 
^M e after the-^ 

retaining^ ; - 

P^!^::f^ embodiment des- 

cribed herein, the initial mbtfdn cf ■ the fastener 45 
^fridge 460 is linear in the distai-prakim^ 
The m^meri 

tWal PC®Mpn is pfyptal. However, other motion paths 
are also possible. 

■ for its purpose of fe^enlng body t^ ■ 
ous p^rts can be made of materials appropriate to 
then- function. For example, the body, actuator lever; 
arid trigger can be injection a high 

sfcren # P 0 **^ ^ e frames, cam assembly fas- 55 
tenet pushers, and bj^e channel j^ri be cohstnicted 
from an appropriate metal. 

The instnjmerit bias application in a full range 6f 


surgical applications including abdominal, 
gynecological, pediatric, and thoracic surgery for 
resection and transection. In a preferred embodiment, 
the (nstoment includes bibabsorbable fasteners and 
retainers and has application in the creation 6jf a tern- 
Mty WyW such as hysterotomy to aliga 
sue layers and minimize bleeding during a cesarean 
delivery: 


Claims 

1. Apparatus for applying a plurality of surgical fes- 
tenere tq body ti^u^ gripping body 

tissue between fastener holding means 460 and 
fastener db£ui£ft&M 

iers to the body tissue, and ddsing the fasteners, 
which &m 

least one of said faste 

. ?aid fastener closure mea^^ toward a position 
wh^ 

said festener holding means 460 and fastener 
domre means 24fy said pivotal biasing means 
67 being operable bn^ 
been' closed. "'' ' : - • •• 

2: Apparatus for applying a pluraliftr of isurgical fas- 
teners to body tissue or the tike, whjch comprises: 
. :/- .; body means 10; 

fastener closure means 240 at one e»nd 
PPrtipn pf said body means for providing closure 
- ' ;■ of su 19 ical fasteners 4OT;, '■, ■ 

v ^s^nerhbldin rel^_ 
bVe to said fastener dbsure m^^ 
tener holding means being adapted for holding a 
plurality of surgical fasteners 450; 
iat^ 

and fastener closure means being biased toward 
3 first spaced position for reception of body tissue 
• orthelike 

,: : is wntected by sa|^^ means arid 

, ;-;said-fastenerc^ 

means 160 ^ 
fastener holding means 460 and fastener closure 
means 240 toward the bther to a second position 
sufficient to clamp the body tissue pdsitibried 
••, therebetween; 

me?tns 41 0 for moving the surgical fasten^ 
ers toward said fastener dosure means to effect 
cip^ 

means 67 for piyotaliy biasing at least one 
of said fastener holding means and fastener clos- 
ure means toward a position which provides 
separatibn of the tissue from said fastener hold- 
ing means 460 and - said fastener closure means 
240, said biasing 

said surgical fasteners 450 have been moved to 

effect ;3osure. 7 
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6. 


3. Apparatus for applying a plurality of surgical fas- 
teners to body tissu e or the like, which comprises: 
body means 10; 

fastener dosure means 240 at one end 
portion of said body means for providing closure 5 
<rfsurgica! feteTOnsi ; 

fastener holding means 460 mounted rela* 
^ t0 ^! d f^ner d means, said fastener 
holding means being adapted for holding a 
plurality of surgical jfeisten^ ffi 

at least one of said fastener holding means 
460 and fastener dosure means 240 
biased toward a first spaced position for receptiort 
of body tissue or the like therebetween, whereby 
the body tissue is contacted by said fastener hold- 15 
Ing means and said fastener closure means; 

means 160 for moving at least one or said 
fastener holding means 460 and fastener closure 
means; 240 toward the other to a second position 
sufficient to damp the body tissue positioned 20 
therebetween; 

means 410 for moving the surgical fasten- 
ers toward said fastener closure means to effect 
dosure of the surgical fasteners; and 

means 67 for biasing at least one of said 25 
1^ and fastener dosure 

means 240 toward a position whereby the space 
therebetween exceeds the space associated with 
said first position, sakJ biasing means being oper- 
able only after said surgical fasteners have been 30 
moved to effect dosure* 

4. Apparatus as claimed in any one of the preceding 
daims wherein said fastener body means has a 
longitudinal portion endosing an axial drive 35 
means 1 80 for transmitting a drive force for dos- 
ing the fasteners. 


5. Apparatus as daimed in any one of claims 1 to 4 
wherein said means for moving the surgical fas- 
tener indudes at least one fastener pushing 
member 410 having a center lirie of movement 
offset from axial drive means therefor. 


Apparatus as claimed in any brie i^theprfecediriS 
daims wherein said means for biasing at least 
one of said festener holding means and fastener 
dosure means cx>mpris(?s; 

first means 67 for applying biasing force to 
saki festener holding means to pivot said festener 
holding means into an opened position; 

second means ^0 for initially resisti^^ 
biasing force of said first means until said seborid 
means moves to a released roriditibn; and 

third means 185 for releasing said Second 
means in response to both application of drive 
said axial dtfye means and return of 
sakJ fastener holding means to its proximal posi- 
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tion. 

7. Apparahjs as daimed in Claim 6 wherein said first 
rn^ans 67 for applying biasing force comprises a 
wlre s P nn 9 assocIa ted with the body of the 
apparatus, said ^ wire spring H wing a proximal por- 
; ^ * hl ? h is ^ed to the fastener body 10, 

arid a movable distal 'R(^n.i7d.wHdi contacts 

holding means 460, said wire spring exerting a 
biasing fori^ on saW boss. 

*• A PP ara tu? as daimed in Claim 6 or 7 wherein said 
second means 220 for initially resisting the bias- 
ing force comprises a leaf member associated 
with the body 10 of the apparatus arid having a 
distal portion for contacting the fastener holding 
means; said leaf member permitting longitudinal 
motion of the festener holding means while pre- 
venting pivoting thereof. 

?• Apparatus as daimed in Claim 8 wherein said leaf 
member ^O comprises a leaf spring, with a distal 
portion in contact with the base of said fastener 
holding means, said leaf spring applying a biasing 
force of such magnitude arid direction so as to 
resist the biasing force of said first means 67. 

10. Apparatus as daimed in Claim 6, 7, 8 or 9 wherein 
said third means for releasing said second means 
comprises an elongate member 1 80 which is slid- 
, j?$J? Wfi.^^'.pn'' initial distal position Whe- 
rein said elongate member prevents said second 
means firom moving to said released condition, to 
a proximal position wherein said second means 
220 is released arid free to move to its released 
condition. 

11 - Apparatus as claimed in Claim 10 wherein said 
elongate member 180 comprises a flexible strip 
500 having a lon^ 

^2. Apparatus as claimed in Claim 11 wherein said 


13. Apparatus as daimed in Qairri 11 or 12 wherein 
the axial drive means comprises a thrust bar 1 80 
? ^ member 185 for engaging 
saf<* slot 501 of said flexible strip 500, said thrust 
^ ^° ^ if1 9 ^ongitudiriaHy movable from iril- 
wherein said depending 
m^^ engagement with ^ 

to adiste, P^ lt ^ n wherein said depending menn 
ber l^ eri^^^ sibt, and said tfimst bar 
b ^ ln 9 returnable to a final proximal position whe- 
refn member 185 moves said 

flexible strio 500 to its oroximal bosrtidri fdr relea^- 
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ing said second means. 


boss. 


14. Apparatus as claimed in Claim 13 wherein said 
depending member 185 of said thrust bar has a 
camming surfeice for contacting the proximal 5 
edge of said fle^ble stn'p 500. 

1 5. Apparatus for substantially simultaneously appjy^ 
ing a plurality of surgical fasteners to body tissue 

or the like, \yhic^ • ^ 

a body 10 having a longitudinal portion 
endoslrig; cJrrye means, a distal pOrtidh 
thereof defining a tissue reception aperture; 

fastener closure m^ 240 positioned at 
the distal portion of said tissue reception aper- is 
■ - tiire; : . 

fastener holding means 460 pivotally 
mounted rielatiy^ 

a^a^iii^e eh^ portion thereof and defining ; 
a space: fterebetween,: said fastener ho|ding to 
means 460 containing a piuraiity of surgical fas^ 
teners 450 arranged in generally parallel rows 
extending generally transversely to said longitu- 
dinal portion and fastener pushing means 410 for 
substantially simultaneously pushing said surgi- 25 
. ' cal fasteners; . 

; reto^ for longitudinally 

advancing said fe^ener holding means distally to 
a dos^ ^ sufficient to contact 

body tissue positioned Within said aperto^ 
for returning said fastener holding; means to a 
proximal position- 
means for reception of user applied force 
and for translating same to distally directed drive 
force on saftakbl drive means generally in align- 35 
ment with said longitudinal portion; : 

means for te 
drive force to said fastener pushing means; 

to said fastener holding means to pivot said fas- 40 
tener holding means into ^ 

second me^ 
biasing force of said first means until said siecorid 
means moves to a released condition; and 

third means 185 fb 45 
means in response to both application of said 
drive force i^png said axial drive rtieahs arid 
release oT^ 

nally advancing said fastener holding means. 

" "" : : .. • so 
16. Apparatus as claimed in Claim 15 wherein said 
first means 67 comprises a wire spring 
assodated with the body 10 of the apparatus^ : 
said wire spring having proximal portion 67b 
which is fixed to the fastener Body, and a movable .55 '-. 
distal ^rt% 67£ a boss 305 jSn^ 

jecting laterally from the fastener holding means. 
said wire spring exerting a biasing force on said 


1 7. Apparatus as daim in Claim 1 5 or 1 6 wherein said 
second means 220 comprises a leaf member 
appelated with the body 1^ 

having a distol r^ 
■ holding means, sta^^^ 

; ; grtudinal motion of the; fastener holding means- 
while preventing pivoting Iher^. '. 

18. Apparatus of daimed in Claim 17 wherein said 

distal portion in c»nte^^ base of said fesr 

; : t^ner folding means; said leaf spring applying a 
biasing force of such magnitude and direction so 
as to resist the biasing for^ of said fii^ me&rjs. 

I d; Apparatus as daimed in ^ one of Claim 15 to 
18 wherein said third means cip^ 
gate member 180 whi^ 

an initial distal position wherein said elongate 
member prevents said second means from movr 
ing to said released condition; to a proximal posi- 
tion wherein said second means 220 is released 
arid free to move to its released condition^ 

20. Mparatu? as daimed in Claim 19 wherein said 
elongate member comprises a flexibly strip 500 
; : haying a; to extending slot 501; ? -\ 

21; Apparatus as d 20 wherein said 

flexible strip is fabricated from a polymeric ma- 
terial. " 

22. Apparatus as daimed ia a 21 wherein 
the axial drive means comprises a thrust bar 180 

/.;;V,/haylnia. a ^ependihg^:^ 185 for engaging 
said slot 501 of the flexible strip 500, said thrust 
bar 180 being ^ movable from an inl^ 

tial proximal position wherein said depending 
member is not in engagement with said s|ot to a 
distol posiiton wherein said d^ member 
engages said slot, and sialic beihg: 
returnable to a final proximal position wherein 
• isaid depending nn^emberir^ 
to its proximal position for releasing said second 
means. 

23. Apparatos as daimed in Ciaim 22 wherein said 
: : depending member IK of the 

a camming surface fer contacting the proximal 
edge of the flexible strip; 

2i Apparatus as daimed in any onf of claims 1 5 to 
23 wherein said axial drive meahs is offset from 

':2Z the axial centeriine of movemen of the fastener 
pushing: means 410. 
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